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(57) Abstract 

A methods of producing organic EL elements includes a step for forming pixel 
electrodes (801, 802 and 803) on a transparent substrate (804), and a step for pattern- 
forming light-emitting layers (806, 807, and 808) of an organic compound on the pixel 
electrodes relying on an ink-jet system. This makes it possible to easily effect the 
patterning within short periods of time while maintaining precision, to easily design the 
films, to optimize the light-emitting property, and to easily adjust the light-emitting 
efficiency. 




f=r. 



-1 



*5&lfflOWaE LjR^OfiiftSStfcU ( 8 0 4 ) ±[CMSSffi ( 8 0 

i). ( 8 0 2 ), ( 8 o s) *»j«-t-sxai, w*«*±c=rr«ft**^6 

ftSS&ftl ( 8 0 6 ) N ( 8 0 7), (8 0 8)*O^i7l>WKj;!)^ 

-c»«cd* **£*t ? c i a< nrtgt\ RRti-^ajtifttotaftSflf 



At-* - 

t p^i7'7 y a 



tg h-=r- 



FI 7^V7^K LT 
FR 77V7. LU 
GA #zKV LV 
GB MM MC 
G E MD 
GH 3tf— 7" MG 
GM TJ'VtTT MK 
GN =¥=T 

GW =¥=7 • tr*5j" ML 
GR *y->+ MN 
HU ^>#9— MR 
ID 4Wk-*s7 MW 
IE 7<ift>°7>V MX 


y hr=r 

;^ty7";>f 
-r-jr K=TI0a— =f 

7<7V 7#fPH 

?y , 
=e-y *=t- 


I L -f^7i;»- NE 

IS T-fxy^K NL 

IT -f?!)7 NO 
J P 0* NZ 
KE >T-7 PL 
KG *^=3f* PT 
KP ftSP RO 
KR $|B RU 
KZ *¥7Xfi> SD 
LC ■£>}•• fr->7 SE 
LI y tf^s^ > SG 
LK *y • 7>* S I 
LR U^DT SK 

ls yyb SL 


7—.fH> je- 
ss*— • i>~y'y K 
zK— 7 V K 




PCT/JP97/04283 



*«EL3K*tt, £#tt#«fl;G- BEffiiftffifc-tJttA/*!** 
:©t!ELlf©^fB, iova?olStEt'ioo~iooooo cd/ 

**fe-CV>5 (*^1ffSil«^#a««l^, »89^, No. 106, 49-?-^ 1989 

s & d4$M? 5 - 7 8 6 5 3B##tt#%*«*f« , **i : £**ft 

«47**?-*^ft*5i: fc i£|gft#^©®fc©l|I££tf .ta ^ ffi^£ft 
TV^? ) ,, 

*fc, Appl. Phys. Lett., 64 (1994) p.815T'ft, # V if =■ IV # /W< ✓ -A- 
(PVK) &3§3fe*mt LTJSW 3 JSfeRGBlcWai-Sfe^Sr K-7° 



WO 98/24271 PCT/JP97/04283 
2 

HttT?*»5 t ^ 5 RlJH#fcofc. 



WO 98/24271 PCT/JP97/04283 
3 

*fc, lfflElB*«ffii4 s 3383ir*ttllT*fc3 i fc L-^o 

$ feJC**S«)5(r«IE LiK-T-H:, SeJSffii, itE8« ± (-13: # e> ftfci® 

I?ii!Efg*Ji(i 3 ftfc 9 , S3feWmjfaii?tlo5 *,'> ft < fc 2 fit±-f > * S> * 
y h#*KJ:9><*-v»rtS*i,fcfc©-eit>a£J:jS*ff*L<, i!fl!E3ftl±, * 

ft, aft, #ftx-fooT, %hb<o5hfe&&%mkM&m%m\s.&«4's9 J * 
#ft< 1 1 iftottE«*jffciE?LaA*ia»i#aiftJi'fc%o#» 
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So 

$ i hb:*3sb!©#«e Lmi-omjj&om i & f= i-$f bis 

jg 2 h i± #s§ w (o tm e l m * <o mm j>m <o m 2 mm m & * ffi bb t* s> a . 

IB 3 m\-±*m® ©«E L^^f «iH5S^mrom 3 

jb 4 n h: * is © # a e l « =f <o m a # m © m 4 * m m t * 1- w s b t? *> 5 . 

»5 Htt*B9!0>5fr«E Li?^©|S5g;*7ft©Sg 5 glkff fc^i-KrBB-efcS. 
IB 8 Hft#3£IK©*-$SE L JltiF- «: Jfl V*fc 7 ^ h y ^ItlEL** 

m 1 0 Hd#»ffi©#«E L**©R3tmm*fejx5-< s?* y hffl^y v 

$ 1 1 Htt#38 93©*T»E LiSf^wgiijtlcfflv^ft?)^ S>« y hffl^y > 

JE 1 2 Btt#8K©#«E L**K«©te©2l»W*^1-H"i?*>5. 
SB 1 3 Htt**Wro^T«E L**SS«©*«HflJ»»fiBiaT?*)5. 

«Ts *3S9i©#«EL*?-©«»:frife, is ,fctf*«E l** fcigsttHBC:^ 

+ » m * m #j i c * <5 v % x n m \ c « h 1- 5 „ 
m 1 Bf±#«wro=fr«E 1 mums^© 
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i o 4 ±^h^*s ioi, 102, 103 ftjgja-f-sxst , ig#H»me 

JhBi*«fl2**4»b45«3ftl 10 6, 107 ft/^-^atSIIt, i§® 
1 1 3 fcflljS-f ^ff1-2.*«E L^-^roMit^fe-C'&o-C, f§*JI©^ 

A ft -f V * t? * y b^Afc i 9 fr 5 r t Sr#mt1-S„ 

fc/JSoT, ilii 1 0 4 [4, ft©a»fctt*!Rtt££tt*fc**LT31fci*;h, 

*t, am** i o 4 ±m, ®*mn ioi, 102, i o 3&r^t5. i 

PfiSUl 0 5 ft* Ltd, E L « *4 W & * ft L B^tt ft * 1" 5 fc 

li±3&Rlt5:ta«ff*L<, ^©5*», '>&<,!:%lfeft'< , i-'^*s'H*' 

IS l BO*m«-Cft, H»mfii 10 1, 10 2 ©±tn, ^-fy^fiy^ 
S;i^J;5#fe^*Jii06 *s i o 7 ft»«-f5. 
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iHt'fl'^fsyh^JV l09©~yKl 1 0 a^fcehU L % 

fife* 5 &3JjRfeSfctt^©*rafe©5 V>&< ifc ife0>H**»J* 

1-5 r £ 5 . 

•off 5 r i 5 o ^fc s thfflgwiiMi-± enrolls *.fr\$.<< ^tr n®. 
fcv*T? % g Hl^ti 5 iziWfeJBftS l 0 8 £*&3§ftl 106, SfeU* 

1107 &± 1 0 3 <D±.\Z.M$,-f& 0 Zil\ZLZ*> . «U *W3JS 

fefc»ja-t-5©*fce>1\ #6«36Ji 1 0 6i3j;Ut*fe»JftJl 107tlll0 
5 i T¥«flSi-S£ t#Tf* 5. 

*»a»5*6»*Ji 1 0 8 CDWfoUmb LTi±#{C|iS^StuT, 0lJ±lf^*fe, 

astfet L-C-tttt*j*B(ife*fcH:-f V9 S>* y h m T?4> » $ "JtB 1? fe s . 
l^aAfiSl^MLHStift^i Lttt, PBD, OXD-8 
«$©J*-**S*Tj/->Hi**» DS A, T/V$*/ V y-ZUH*, B e b q, h 
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!)T'/-^IS1#, 7^f^*« #;U7^V^#, ^Vy*:*^ * *JT*/-A' 

tin. c:tbfe<D5^, lasfce^aai&a&fc u< easit 

fit© l fe£SU J: 9 r t izt <J , -fy^^syh^aitfcSDa 

Sftv^fifcHft-Cfeo-cb, h^sfcfcfflv* bit 5 

hasten* ©as #i©»ja#Stt lti±s «*tf ? * v 9 y ^7 

ftttfc* (ttltt**) 1 1 3 £^$Ls **W«)*«E L Sit 

5. Musi LtftftlMWfft b<s li^MtSiRi Lttt* 
^ijx.«Mg, Ag, ak l i bit*. *fc» oto^tt*M^co 

itfiftt fc fcflv^ 5 £ fc#-<?S S. c © j; 5 ttlftS l l 3 a* 

J: * ^ y * «fc^ K ± 5 IS it 5 n i # 3 T' # 5 . 
£Jl±© J: 5 4ll*ftT*»BO#tE L Sg^-^ISJt Sit 5„ «l 

n in*-!- <k 5 ic^p^s^ i o 4±izw>tftbtiitwmmm 1 o 1 ss«tt/ 10201 
-f i>* s» h^scm ± 0 y^sitfc^ate&fe^bfts*^. 

»#» 1 0 6 , ift&JB^fi 1 0 7 ^^fifcSit, $ b(£liulB3gftJI 1 0 6 , 1 0 7 , 

&±ifiwmm® 1 0 3 ©.hem 1 0 s ^x^^^fet-j: 19 jBjfcsat-cv* 

5„ iLXs Z<o±.\zmmi 1 3 *s 19: tt bit, #»91©*«E L**-#SSJ*-fS. 

Sf,C, i6ll^ti 5(C|iffi4 1 3 ©±SC&l|J!g4 1 5 #»J*SitTV*T 
UV\ 1 5 SrJgfi&i-S i tic J: 5 , I4S4 1 3 *J «fc 4 0 6 , 

4 0 7 , 4 0 8©£flS» «*j8J:tf«lli<SE*K±i-5i t#T?#5. 

«ftfl|R4 l 5 ©«$****£ Ltft, x#*i/«fM. 7* 'J /HHJ8, 
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t»iI3t&WiHt5rJ:#T'#5. £ fc, » *tt ft© H 1^ » iR in J: 0 E L 
LV\ iftfcJ: 5 P -Yca-Aft J: U l§*SI)«&^J;§*5- fc 

U>!f=uy) ) *fctt-tODI»flc, PTV (#P (2,5-^ = = WVtf = U 

) ic-KPT/^/i'ft^xy, p f v (# y (2, 5-7 y ^if = w) )\ 
yyv^-Y-7-, */ y y^*/!/*^, ^y/if p pn^-^i'-i's ^ 

b^s £*T,fc&l«*fcH:2«K±fc»G-U-CfflV*5::is4St?S5. 

tv\ ppvstiito*ii#o*aifc (j$iis) 7X&5v^[±^n 
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set, p p v*fctt*©R*#ttBv*ft*fc*t>, -mm-emum*-®* 1 )^ 

mmt t-ctj«t&u &&m<D%mE Litsiis: t#-e* a. 

< b % i Sro^^'fe^Sr^trr t h^mr-h ?>„ r*u-J:!K is ft 14 

5ft»a-*t2: Lt«« + 5^fc#Tf*6. PPV«OJ:5 4#ft*«» 

^W^-fb-^-iJ^-f-iw^-y y rsfi^ft^Lfcx^v h at * ;u =¥ - £ u k 

Ji£*5 r. i 

#fe3§ft«i::ffl^<btl51£ftfei!f i LTtt, l/-f-fiSSOD CMfo 5V*tt D 
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D C J T*3 J; t***l. til*. - ft 6. O tt * tt -hlB#fe£* 

fiSfcPISIu 5fc»SKfc:»rST*fc D , £fcP P V^itg^tt^J:< 

Stffc 9 , SfcP pv*t**tt#J:<«*|oMi«M , e*5. 

>- - i , ^9y-6, ^'jyno, ^J^iss, * t 

PV152, ^ijyi53, ^5^311, ^P>314 ( ^!1>33 
4, *v>J ^ 3 3 7 % ^!Jy3 4 3fO^!) y ffi & * tf b ft 5 . 

(tpb) jfcttTPBilfr, dpvb i 4* # # tf ?> ft 5 . rftfewn* 
fcP P V4»i*i*tt*J: <«36JiO»l*##*T»*>5. 
5 Z. h # * 5 . 

*-?S0Jro*«E L**-©«*;tr»K::i8V*T*&B3ftS-r *J* v hft^y K 
rofllifi** i 0H*Jitf* l i Hfc#i-. 
Sfc-f f * y H^yKlO (4, WiS^fvi'X|io / X/vt" w- h l 

i tmrnm 1 s t ^#i±tt^sp«- (p m i 5 s^t-cg 

£$ft"C^5. 

h 1 1 fcjgtt&l 3 tOBg^li, ftSSitfl 5iaotSI»l 
F|19iM!)2 1 fcflS»#SftTV^5. 1 9*SJ:l]MKfflD 2 1 ©rt»B: 

*«H©»J**tM*fcSft-CJ3&, #£IW 19i«|9 2 1 fcttW&P 2 3^5> 
LTiSii LTV^ 0 

5fcft©y X/WL 2 5 a*RttS»ft-CV*<5. jgftS 1 3 fctt, fflEffl B 2 1 i- 
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*fc> mmm 1 3 ©^w 1 9 K.j*mir*mkB.jitmwB±£.ti* mmmm 1 9 
^©iEm^^ 2 9f±i^o«4i3 loHcfifiL, iffum^- 2 g* 

^■tttSHtH-t-S i 5 EH* U ni>ic£tt*?- 2 9 isg^fcv^filfi 1 3 h 
-#iteo-c*llu:»fti-s. tftfc J: -a "can 1 9 i-fc^ 5 

oT, gffl 1 9 ^liiit*Lfc^ffl^(i«^i-?.ifl^#!!45^}g 9 2 1 ft>bft*P 2 
3 Sr^LTTSiEA-t-S. 

&\z. y mmm* 2 9^ois«t»i»i-5 fc , bee*** 2 9 1 3 i±t 

%|Ctc«73^^(cM?>o wfttcfc 0 1 9 1 9 ftU<D 

ftfis X;ix?L 2 5 co^aastctl, D • ?L!S£ 5 SrSSih-f-S 

2 8 #Rltfe*lTV^5. 
•ffcfcfc, / 2 5 ©JB3affltt» K 1 lBt*ti 5 fcWfctf N i-fl- 

*r*»3t»!Wila**H:, KT©± 5 fr^ttS: 5 t © £ ffl V^ 5 C 

5 1 ftHUft-f 6*r**fc»+5««**# 30° -170° T<&£ 31 
U< , 3 5° -6 5° as* D#* Lv^ *a$!fe fl 5 c © $5B © jgtt^ £ * 
t5: £ UiJ: 9 ajaWrojRffft* 9 ^ 

aritfcfcikffl-t- Si. / X/WL©Ji] ffl 
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t> < ft 5. 17 0° &iS;i3 i . &jft4fe fc / t ©WSfPffl 

as a /hi ft 9 . / x;v$fcffi-?ro* =^*^o»«#ft3euftv^fc»a**oBtw 

#Lfcffitt/JS, @ gfttt*i L 5 0 M mJK±©T ftft£ £S - i ftv^ 5 „ 

mft&t* <o m&k a. mm 2 0 0 h z T*x«Ettu Lfci ^-hia©?^*^ 9 

#£C5*T?©ll*IWfcV*5. fffifftfjtf 3 914, il:; X,l/TL©t§fttt;5 s **&-"?& 

Mteft^y 'J -^I'^tf&gi ft 9 s -f S>* y F*S£J: 5 E L** © 
«£&*ftteTStf 5aj**T?fc5 i"«*-ettJIH? * * s 0 fig tt 

;oi 5 ft Jim* a* !J #B5it§;h,S c t KJ: 0 , an»ft/<^- = v^t^Tfl 

Sfc, HO 1 cp~ 2 OcpT'fcS r. t ##* L < „ 2cp~4cpT? 

tf£#fis!i©#**$©£^i:as3i/hi ft 9 > Jgj*S*i,fc*#JI;4* + #fc3Sfeteft 
%#L#ft<ft2)o 2 0cp*lt5i^> /X*S.a»&ttriJ**H»fc"!fc 

ffl £-£5 r. £ #t?$T , ;X;HLgs*t < 1-5^©i£e©tf:fiSft^H u ftv^ns 

*fttJLfi<, /X;V?L©IIS<9 ©*£*£#i*< ft5* 

ffiJlB»J&tti4^E3I#a 3 2 0 dyne/cm- 7 0 dyne/cut? fe 5 H 
L<, 2 5 dyne/cm~ 4 0 dyne/cm/JS J; t) UV^„ n © $5 ffl © * ffi 51 # + 5 
±3fiLfc*«*©#^i:H«, JRfT D ft»IM U f» ft * # 0 « 
«fe«<»*5:ia t tf*8. *iBK*#2 Odyne/cn*ift-Cfc<& fc , ffifiSft© 

ffft#9#££, ^^Tfft/JS 9 ftft#A< ft5= *fc> 7 Odyne/cmfc«;lS t </ 
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Lfcg®^, «*j8J:tf*Ii«ai!:ov*T*fc< t t> l ofcov*-c»e«SIS*«l 

*£*WCB:, ilSffiMtlitS«I^ 2 0 4±l:Hi**«2 0 1,20 
2 , 2 0 3 , *5J:tfPBii2 0 5 £lS:ttfc&, -f v 9 *J * h#5£!-J: 9 *fefg* 
1 2 0 6 , ^fe|§*l 2 0 7 £Slt5. 

M^m® 2 0 3 ifcEAa-AttiSl 2 0 8 fciStt, -t ©JbfcWfeSSftH 2 1 0 
£r«Hi-5£T-±!Bi? 1 fcttSfcS. C © ± 5 in !E ?L & A «3 i* S 2 0 8 Sr 

£ 4 IE. J: 5 , IttSft Lfc± 5 bOEAOftA, IHSISrteU 

C© <fc 5 IH, *»8©*r«E L**©Ka:frScK*SV*"Ctt. Hlfi© 

jEJL&Afa&S® 2 0 8f±^feL!teV^®t?fc?)-t^»*LV^ Ctliaotf 
feUifel 2 1 0CISIS 2 0 3 ±Sr^^95t1-5r fc^T?§, 7**.5-0* 

*»a>51E7LaA«ISJi 2 0 8 o»ja*feH:#fc|8?&Sft*v^, «*.HE-f 
S>xy hfrStfcJ: 5. 9 , R3E?L&A«aSll 2 0 

E?LffiAii^Jl 2 0 8 ©«J**tftfc Lte, «*tf . T PD««*«fT 5 
y%\Y>&m, MTDATA, K^, ^^f ^V^t^l*, P 

VK (# 'J tf = A>*/l//<'/"-A') , jS7^v/7=y§©7^->7=y|iSI. 
^7^IU«), NPD, TAD, #PT=» >*#»«'feft5a», ftjJ»"e 
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ia 5 #»9!©*r«E Lff^ftS: fc#TJ* 5. #fiI3£!210, Ii2 1 

JB 1 25ttflfclSI«fca«£8-3 o 4±mHjB*«3 0 1,30 
2 , 3 0 3 , & J:tMHK 3 0 5 SrKttfcfc, ^^?*s» J: 9 *&i§* 

1 3 0 6 , &£3§#i 307 sriarta. 

fcfc, IE ?L & A Hi eIS 3 0 8 £#£3§#J1 3 0 6 , 3 0 7*J:tMI 

^fUffi 3 0 3 ±<D±ffilzmtt 5„ rOi5 {CjE^LitAiijiS 3 0 8 3 0 

6*5J;^307i:&aii-?)^i:(!:J; 1 3, wiiihtcXo Kttffifl* cDjE?L©-£A, 

*fc, ±13 t R«©a*t-«t 9 IE?LffiA$tl3IJf 3 0 8 t ITIi, 3Sfi LftV^Jf 

A»*»S]E?LffiA«iaa 3 0 8 ©»jft#lfett<»K: PSS $ tuf » flfctf'f 

$ jE?L£Aifi£JI 3 0 8 ©±{;:#&3§ftS 3 0 9 , M811 fcHJrtl* 

5:iiaO«B|W«ELifSr#5riiK^5. MiC 8 1 

»4 iar±, *» w©*« el JMIHfcfl «- 

^s^iic^Ti*, r i mmmtmm^mmmus o 4©±tiiig8 o 

1 , 8 0 2 , 8 0 3 , *5 J: PBS B05tRltfcft, «f y?!?s y f**Ki 9 
UtiSOl, 8 0 2 , 8 0 3 ±fc«*H 8 0 6 , 8 0 7 , 808£#*^y 
hXtti. V '<t Z.tvfc£ 0 » lit 
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$ fefc, 806, 807, 808 ©ifcl^tAllil 8 1 1 

1-5= tfaAlSi'8 1 lliltia»fc«)« ; fCttAt**KL. *fc*«*»6» 

MtSiiimta. IfiAl^ls l l fc Itli Y—'Z'y 9 l T v % ft 
7,^;zi)A^; y y -;V^^H^5; fc Ifrt^ 5„ 5 m^&Af&iUJI 8 
l l ttJtffiMEff&KJ: 0 mtft-tS H fc#T?ft 5. 
**, **&A«ISJI8 l i©»j*;frifcttrJUi:iSJ£§;h.1\ «*.tf-f * 

£ felt, *©J:t::£ffi8 1 3 SrBR!ci-5r. fc IC J: 0 jfcSSKWffHIE L 
S5BI±. #3&0J!cd«E L**©tti6#8t©»5 **0!l&sS-t-B|-Cib6. 

*Tjgm*«fcPi«fc. anstts o 4±icb«*«8 o 1 , 

8 0 2 , 8 0 3 &^(tSo *©±£Hfcfl*.tfP VKA»fefc53E?L&Attai.8 

i5S«iii^y3 - hfeia «5^^i-s 0 ^©J; 5 tcjETLffiAlimJl s 1 5 

* / ^ - =. v -f- 5 - fc It < * * # it X' A HE T? ft 6 fc ft K 58 St) » ri s fc ± -t 5 . 

±15iP]lf ©ffiStti 9 , E?LaA$SJ^Ji8 1 SlilftLftv^-efcS 
fc##* Lv*. 

$ feit, £?LtiiAW)&* 815«il:, i*| 8 0 6 , 807, 8 0 8 «l 
1-5. £0 9 V>fc< i fev^Tfta* 1 ft©»*SliW 5>* y b^y v t-St 
8 0 9fc±5^#^i5' hftfc ± 5 '< ft* - fc bV % . 

tU, 3S*JB©-tfcfc*8 1 3 t fc 0 , #*S8©:fr*EL* 

■T-S»#fe^5. Ht«8 1 3©f*ift^, #±tf»J*#*tt±!B***!lfcRI«t?*> 
5„ 
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eft KRESS ft 5 fc©T?ttfc< > Wx.i«©i5*Mit5lHt'«. 

^iiMofSSELi^u^ s^sffie i ro±m, smi e 2 . mwmn&m 
( i tor) e 3 , ]E?LaA«ai 6 4 . *r*8$s*Ji 6 5 , 6 6 , mwm 
m&m (i tor) e 7#jmjcaisjtfc**t?*«. 

oV^-C±IB©«-SllS«!liPI*©**ltoV^-CH:lftW*«l«L» ffia£©*B:oV* 

MJi 6 2 * Kit tti-cv^s. 
*fc, igi ltss#« 6 5 ©±i;:«HSftfc&** eeti. H*-Ci5g< ( 1 
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